Type II interleukin-1beta receptor: a candidate for gene therapy in human arthritis.
Interleukin-1 plays a pivotal role in the pathophysiologic process of arthritis. It is released in an autocrine fashion in joints affected with arthritis. Human cartilage affected with arthritis (but not normal cartilage) showed upregulation of interleukin-1beta messenger ribonucleic acid and protein in ex vivo conditions. Type II interleukin-1 receptor, interleukin-1 receptor antagonist, and Type I soluble interleukin-1 receptor has potent interleukin-1 neutralizing activity. In view of these observations, the role of type II interleukin-1 receptor in chondrocyte function was examined. Human interleukin-1beta (5-10 ng/mL) induced nitric oxide, prostaglandin E2 and matrix metalloprotease production in bovine or human chondrocytes, which could be inhibited by 500 pg/mL of Type II interleukin-1 receptor. Interleukin-1 inhibited proteoglycan synthesis that could be reversed by Type II soluble interleukin-1 receptor. Similarly, 1 ng/mL human interleukin-1 induced (or spontaneously produced) nitric oxide and prostaglandin E2 production in human osteoarthritis-affected cartilage could be inhibited by 50% or greater with 100 pg/mL Type II interleukin-1 receptor in ex vivo conditions. Type II interleukin-1 receptor transfected chondrocytes were immune to the insults of exogenous interleukin-1. These experiments showed that endogenous or exogenous Type II interleukin-1 receptor can attenuate the effects of interleukin-1 with respect to induction of inflammatory mediators, matrix metalloprotease activity and, proteoglycan synthesis in human chondrocytes and cartilage.